The paper presents an analysis for the relative slip amount related to the fluid-wall interfacial shear strength in a nano channel formed by two parallel smooth solid planes sliding against one another. A closed-form equation formulation for the relative slip amount was obtained. It was shown that the relative slip amount is constant in the inlet zone of the channel, where the interfacial slippage occurs. This substantiates the assumption made in the analysis of this kind of channel as shown in the study by Zhang (2015) . It was also shown that with the increases of the channel height or the fluidwall interfacial shear strength, the interfacial slippage is reduced. The strong fluid-stationary wall interaction in the outlet zone of the channel results in more severe interfacial slippage than the medium-level fluid-stationary wall interaction in the outlet zone.
INTRODUCTION
In the study by Zhang (2015) , an analysis was presented for a nano bearing formed between two parallel smooth solid planes respectively considering the fluid-wall interfaical slippage in the bearing inlet and outlet zones, by using the parameter of the relative slip amount ( s  ). In that analysis (Zhang, 2015) , it was assumed that the relative slip amounts were respectively constant in the bearing inlet and outlet zones, and it was also phrased that the relative slip amount should be dependent on the fluid-wall interfacial shear strength.
In the past studies, the slip length (Gennes de, 2002; Spikes and Granick, 2003; Vinogradova, 1995) and the interfacial shear strength (Jacobson and Hamrock, 1984; Lee and Hamrock, 1990; Zhang, 2006a) were ever used to characterize the interfacial slippage. Based on these parameters, the interfacial slipping velocity can be derived. It was pointed out that the mechanism of the interfacial slippage is that the interfacial shear stress exceeds the interfacial shear strength, and the limiting shear strength model should be more convincible than the slip length model for describing the interfacial slippage ( Zhang , 2014) .
The relative slip amount should be a third concept for describing the interfacial slippage. One of its advantage is the convenience of the analysis, particularly when it can be assumed as constant as done in the study by Zhang (2015) . This parameter is obviously related to the interfacial slipping velocity (Zhang, 2015) . The problem is that how to determine the magnitude of this parameter or why this parameter should be formulated as constant or other function dependent.
This paper gives an analysis for the formulation of the relative slip amount as dependent on the fluid-wall interfacial shear strength in the nano channel studied in the study by Zhang (2015) , from the continuity of the mass flow rate through the channel. By this way, it can be seen that the relative slip amount is constant in the channel inlet zone, where the interfacial slippage occurs. This substantiates the assumption made in the study by Zhang (2015) . As the relative slip amount directly measures the degree of the interfacial slippage, the influence of the operating condition on the interfacial slippage can be directly seen. Fig. 1 The studied nano channel, coming from the study by Zhang (2015) . a1, a2: stationary solid plane wall; b: moving solid plane wall; c: confined fluid; I: inlet zone; II: outlet zone; h:film thickness; u: moving speed.
STUDIED CHANNEL
The studied channel was selected from the earlier research in the study by Zhang (2015) and is shown in Fig.1 . It is formed between two parallel smooth plane walls. The upper wall is stationary and divided into the "a1" and "a2" sub-areas. Here, on the wall surfaces of these two sub-areas are respectively covered hydrophobic and hydrophilic coatings so that the confined film slips at the wall surface of the "a1"
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Available at www.ThermalFluidsCentral.org 2 sub-area and it does not slip at the wall surface of the "a2" sub-area. The lower wall is moving with the speed u and uniform with a covered hydrophilic surface. The film does not slip on this surface. The channel is divided into the inlet and outlet zones, as shown in Fig.1 .
ANALYSIS
The core of the present analysis is to derive the relative slip amount in the channel inlet zone defined in the study by Zhang (2015) , which is dependent on the shear strength of the interface between the fluid and the upper wall surface in the channel inlet zone. The used coordinates are shown in Fig.1 . The analysis is presented as follows.
For the Inlet Zone
The flow velocity of the confined film across the channel height in the inlet zone is (Zhang, 2013a) :
where
is the effective viscosity of the confined film in the inlet zone, p is the pressure, and c1 and c2 are constants.
From the boundary condition
. Because of the interfacial slippage at the upper wall surface in the inlet zone, the magnitude of the shear stress at the upper wall surface in the inlet zone is equal to the fluid-wall interfacial shear strength sa  at that surface, and it is equated that (Zhang, 2013a) :
where h is the channel height and The modified flow equation for the inlet zone is (Zhang, 2013a; Zhang, 2015) :
is the mass flow rate per unit length through the channel,
is the average density of the confined film across the channel height in the inlet zone, and I S is the parameter depicting the noncontinuum effect of the confined film in the inlet zone.
Substituting Eq. (5) 
Where c3 is constant.
From the boundary condition 0 |
, c3 is solved from Eq. (8), and the pressure in the inlet zone is finally expressed as:
The relative slip amount
 in the inlet zone is defined by the following equation (Zhang, 2015) :
Substituting Eq. (5) into Eq. (10) and eliminating dp/dx by Eq. (7) gives: 
For The Outlet Zone
The modified flow equation for the outlet zone is (Zhang, 2013a; Zhang, 2015) : Zhang (2015) for the analysis derivation. . The interfacial slipping velocity at the upper wall surface in the inlet zone is (Zhang, 2013b) : 
Dimensionless Interfacial Slipping Velocity

It is obtained from Eq. (10) that
The interfacial slippage in the channel requires that DU>0 (Zhang, 2013b) . (Zhang, 2013a; Zhang, 2015) : (Zhang, 2013a; Zhang, 2015) : 
CALCULATION
where for the weak fluid-wall interaction in the inlet zone 1 . 0 0   k . In the calculation, the interaction between the confined fluid and the wall in the "a1" subzone is relatively weak, and the interaction between the confined fluid and the wall in the "a2" subzone is mediumlevel or relatively strong. In the calculation,  for the relatively strong interaction between the confined fluid and the wall in the "a2" subzone (Zhang, 2015) . The values of the other parameters in the calculation are respectively shown in Tables 1, 2 and 3. The used symbols marking the interaction combinations are shown in Table 4 . Table 2 The values of the parameters in ) ( (Zhang, 2013a; Zhang, 2015) Parameter S Table 4 The symbols used marking the interaction combinations (Zhang, 2016) . The obtained result agrees with the experimental observation on the wall slippage of the confined fluid in a nano gap which showed that with the reduction of the confining gap or with the weakening of the fluid-wall interaction, the wall slippage was increased (Churaev et al., 1984; Craig et al., 2001 ). Accroding to the values of 
CONCLUSIONS
The paper presents an analytical derivation of the relative slip amount I s,  in the nano channel formed between two parallel smooth solid plane walls as studied in the study by Zhang (2015) , when the interfacial slippage only occurs at the stationary wall surface in the channel inlet zone. The relative slip amount It was shown that for a given channel, the value of I s,  is constant in the whole area of the inlet zone. This substantiates the assumption made in the study by Zhang (2015) for the analysis derivation. It was also found from the obtained values of or the channel height, the interfacial slippage is reduced; The S-W interaction combination generates a greater interfacial slippage than the M-W interaction combination in the studied channel.
